Comparative evaluation of morphology and osteogenic behavior of human Wharton's jelly mesenchymal stem cells on 2D culture plate and 3D biomimetic scaffold.
Expansion of seeded human Wharton's jelly mesenchymal stem cells (hWJ-MSCs) on 2D culture plates and 3D nano-hydroxyapatite/chitosan/gelatin scaffolds, from morphology and osteoactivity points of view, were investigated. Cell attachment and spreading, temporal expression profiles of selected osteogenic gene and protein markers, intracellular alkaline phosphatase enzyme activity (ALP activity), and matrix mineralization were assayed over the course of the experiments. Morphological results demonstrated hWJ-MSCs had greater affinity to adhere onto the 3D scaffold surface, as the number and thickness of the filopodia were higher in the 3D compared with 2D culture system. Functionally, the intracellular ALP activity and extracellular mineralization in 3D scaffolds were significantly greater, in parallel with elevation of osteogenic markers at the mRNA and protein levels at all-time point. It is concluded that 3D scaffolds, more so than 2D culture plate, promote morphology and osteogenic behavior of WJ-MSCs in vitro, a promising system for MSCs expansion without compromising their stemness before clinical transplantation.